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Abstract

In this paper, vertical trap-door tests were conducted to explore the influence of active and pas-
sive displacement modes of trap-door, different widths of movable plates and different distances
of trap-doors on earth pressure, and the dynamic evolution law of soil arch effect. And the effect of
soil arch effect on earth pressure in the process of changing earth pressure is analyzed. The re-
sults show that the earth pressure on the fixed wall increased while the earth pressure on the
trap-door decreased after the active displacement of the trap-door. After the passive displacement
of the trap-door, the earth pressure on the fixed wall decreased, but the earth pressure on the
movable plate increased because of the soil arching effect. The change of earth pressure is mainly
due to the effect of soil arching. The critical displacement of the sand on the movable plate is re-
lated to the displacement mode and the width of the trap-door. The relationship between dis-
placement of sand top and displacement of trap-door is basically two straight lines.
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Figure 1. Drawing of trap-door test device
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Figure 2. Layout of earth pressure box along bottom plate
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Figure 3. Sand grain gradation curve
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Table 1. Basic mechanical properties of sand used for testing
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Figure 4. Schematic diagram of displacement monitoring of trap-door test
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Figure 5. Earth pressure under different trap-door widths. (a) 10 cm; (b) 20 cm; (c) 30 cm; (d) 40 cm
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Figure 6. Active earth pressure at different displacements. (a) 6 mm; (b) 24 mm; (c) 60 mm; (d) 91.5 mm
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Figure 7. Sand top settlement with different displacement of trap-door. (a) 10 cm; (b) 20 cm; (c) 30 cm; (d) 40 cm
7. NEFEHI M E RS L TRERFE. (a) 10 cm; (b) 20 cm; (c) 30 cm; (d) 40 cm

3.2. WANMIBEATHRELRS
321 tENEEEEN MIBETLHRE

P 8 23 AN IR B 116 B B4R S sl b RS S TR sh A 78 B i A pl . Bl VG 3
IR IR, PR L K T AW, 5T R S ARG R, FFR&BTRE. i

DOI: 10.12677/hjce.2021.108085 753 T ARTHE


https://doi.org/10.12677/hjce.2021.108085

BRI

2 I -2E SR DA 2 2ih I 70 S O w0 o N < e 1 D L) A RS 3 A PR | WS It N - s
EABIEINIRE AL R R AR A ] By AR h, RIPEAET CRONT, Be R B
ISR S b A PR 5 ) A I AR . AT R, R E I VE Y, BEE VS B RS R AN
WK, Ffr B Be A WTE 5, TS S0 1T L R BN, A i R DB . 2
WAV RS B — s B, &S SR R A R E A, BT EE.

120 7
140 J—
7 m__m g
120 1 " 100 1 AT FrEn—
" —=— ) E1# - - EANEw
- e Ui L1# / ki
100 - e 80 - s A PR Bl
< - A Pl s j’ oy
a ol b < 1 v Tél“XJ_Z#
v, - v P b3# g o e PR L34
R < PR Lak 2 601 ! > PR 4k
e > Pk Es# =
+H 60 H
40 4
40
204
207 k«mmv—t S+
mﬁlf:!:t__!im Adddaraaan 4 a2 1 2 2 T T 1
0 0] ""’OOOQQI o f+ * Ia—o |. ° |
0 5 10 15 20 25 30 35 40 45 50 55 0 10 20 30 40 50 60
F B Ht/mm W)L /mm
@) (b)
80
100 ] [ R
. e 704 .-0../ ° o e N
/ ww 604 . ./l‘.'."l'l -
80 -t o —a EH L
s N | = 50 v o ] b2#
v Pa //'/ - o0 ° o« o o v, ) o —A— ﬁ*fgil#
B - . ® o mElI b D] A M g
b et o WHITEM | N i
H 404 oy ° —a P E14 30 2 1 A
v R o4
: < Pl B3 204
! > Ptk bag /
20 —r AR 4 +335481 4 - n
5 et —1—1+ 1+ T e -
VY v v v v A aaAAAAAAL A — A A
0 : : : ; . . . )
0 0 5 10 15 20 25 30 35 40

0 5 10 15 20 25 30 35 40 45
F S /mm 1B 10 /mm
(c) (d)

Figure 8. Earth pressure under different trap-door widths. (a) 10 cm; (b) 20 cm; (c) 30 cm; (d) 40 cm
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Figure 9. Passive earth pressure at different displacements. (a) 6 mm; (b) 24 mm; (c) 37.5 mm; (d) 42 mm
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Figure 10. Sand top settlement with different displacement of trap-door. (a) 10 cm; (b) 20 cm; (c) 30 ¢cm; (d) 40 cm
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